1.. Introduction {#S5}
================

Non-medical prescription opioid use has emerged as a major public health challenge over the past two decades. In 2014, 4.3 million Americans used prescription opioids for non-medical reasons, making prescription opioids the second most used illicit drug ([@R6]). On average, more than 1000 patients per day visited an emergency department because of non-medical use of prescription opioids in 2011 ([@R7]). Moreover, overdose deaths from prescription opioids climbed steadily throughout the end of the last decade. Although they declined slightly in 2012, they increased again by 9% in 2014, comprising the majority of all opioid-related deaths ([@R41]). Treatment of prescription opioid use disorders has become extremely common; in 2013, 746,000 patients received treatment for prescription opioid use disorders in inpatient locations or mental health centers ([@R48]), and 24% of patients who were started on pharmacotherapy for opioid use disorders primarily used prescription opioids.

Since its approval in 2002, buprenorphine-naloxone (bup-nx) has become a mainstay of pharmacotherapy for opioid use disorders. However, because the approval of bup-nx derived from large-scale clinical trials conducted predominantly in heroin users ([@R14]; [@R25]), it was unclear the degree to which its use in those dependent upon prescription opioids would yield similar outcomes. Indeed, evidence suggests that prescription opioid users differ in important ways from those who use heroin. Prescription opioid users, on average, use less total opioid per day, have fewer co-occurring substance use disorders, have better family and social functioning, shorter treatment histories, are less likely to administer by injection, and experience fewer legal consequences ([@R31]; [@R40]). Overall, prescription opioid users have better treatment outcomes than those who use heroin ([@R33]; [@R37]). It has even been suggested that the favorable characteristics of prescription opioid users may mean that these patients might not require the same treatments as do heroin users, with some researchers questioning the necessity of long-term agonist therapy for this population ([@R45]). Empirical evidence can best validate our treatments for prescription opioid use disorder.

One factor that may play an important role in the successful treatment of prescription opioid use disorders is drug counseling. One study of heroin users in methadone maintenance treatment programs showed that adding drug counseling increases opioid-negative urine-screens ([@R30]). However, other studies have not found meaningful differences when drug counseling is added ([@R43]; [@R16]; [@R42]). It is unclear, however, the degree to which we can generalize from studies of heroin users receiving methadone maintenance treatment to prescription opioid users receiving office-based bup-nx. Prior to the study we will describe below, only one study, with a modest population size, had examined the role of counseling in patients receiving office-based bup-nx, finding no benefit from more intensive counseling over standard medical management ([@R11]). However, no study had looked specifically at the role of counseling in prescription opioid users.

Given the lack of guidance on pharmacologic and psychosocial treatments for prescription opioid dependence, the National Drug Abuse Treatment Clinical Trials Network sponsored the Prescription Opioid Addiction Treatment Study (POATS) to address these issues ([@R54]). The Clinical Trials Network, under the auspices of the National Institute on Drug Abuse, is a partnership between addiction researchers, community treatment program directors, and the National Institute on Drug Abuse itself to design and conduct multi-site clinical trials in community substance use disorder treatment programs and general medical settings.

This article will discuss the design and findings of the POATS trial, including a 3.5-year follow-up study, and will comment on some of its implications and current perspectives. POATS was intended *a priori* to answer the following questions: (1) Does adding opioid drug counseling to buprenorphine-naloxone plus medical management improve opioid use outcomes? (2) How many patients dependent upon prescription opioids can achieve successful opioid use outcomes with a brief taper of bup-nx, as opposed to bup-nx stabilization? (3) Which patient characteristics predict successful outcomes? (4) Which patient characteristics predict successful response to counseling? Questions later raised included: (1) Can initial response to treatment predict outcomes at the end of treatment? and (2) What are the long-term (up to 42 months) outcomes of study participants?

2.. Methods {#S6}
===========

2.1.. POATS design considerations {#S7}
---------------------------------

Designing POATS presented several challenges. The investigators had to weigh the relative importance of studying a new population (those dependent upon prescription opioids rather than heroin) vs. choosing a population that was generalizable to treatment-seeking patients (many of whom have experimented with heroin). To resolve this, study investigators included those who had used heroin unless they (1) had ever injected heroin, (2) had ever met criteria for opioid dependence based on heroin use alone, or (3) had used heroin on \>4 days in the month before study entry ([@R53]).

The other design issue relevant to this population was related to chronic pain, which is common in these patients ([@R3]; [@R36]; [@R39]). The investigators chose to include those with chronic non-cancer pain if they had not experienced a major pain event in the previous 6 months. Moreover, for those being prescribed opioids for pain, the prescriber had to agree that it was safe and medically appropriate for the patient to stop opioid use.

2.2.. Overall study design {#S8}
--------------------------

POATS employed a two-phase adaptive treatment research design, which is intended to approximate clinical practice by beginning with a non-intensive treatment approach and utilizing a more intensive treatment strategy for patients who fail to respond to the initial treatment. In this study, Phase 1 consisted of a 4-week bup-nx taper, with participants randomized to receive either standard medical management (SMM) alone or SMM plus individual opioid drug counseling (ODC). Patients who were successful in this first phase, i.e., they were abstinent or nearly abstinent from opioids during both the taper and an 8-week follow-up period, were deemed to have successfully finished the study. Those who returned to opioid use during Phase 1 were offered the second phase, consisting of 12 weeks of bup-nx stabilization followed by a 4-week taper and 8 weeks of follow-up; again, participants were randomized to receive either SMM alone or SMM + ODC. The statistical analysis included the intention-to-treat population (i.e., all randomized participants) to compare outcomes between the two counseling conditions; generalized estimating equation models were employed to account for the potential correlation of outcomes among participants at each of the 10 study sites. To be considered to have had an abstinent week, a participant had to self-report no opioid use and have an opioid-negative urine test; a missing urine sample was considered positive for opioids. Planned secondary analyses included examination of the role of pain and heroin use; predictors of outcome; and predictors of response to counseling. The study was powered for the main outcome, not the secondary analyses. A long-term follow-up study (see below for details) was proposed and approved during the main trial.

2.3.. Study population {#S9}
----------------------

The POATS population consisted of 653 participants age \>18, at 10U.S. sites. Participants were 60% male, 91% Caucasian, half never-married, and 63% employed full-time; mean age was 33. Participants were near-daily users of opioid analgesics, but had relatively little other substance use; cannabis was the most frequently used non-opioid, with an average of 5 days a month. Interestingly, two-thirds of the population had never sought opioid use disorder treatment before. Twenty-three per cent of patients had a lifetime history of heroin use, and 42% reported current chronic pain at study entry, defined by self-report as pain (excluding pain from withdrawal) beyond everyday kinds of pain, for \>3 months.

2.4.. Assessments and outcome measures {#S10}
--------------------------------------

The Composite International Diagnostic Interview ([@R58]) was used to diagnose substance use disorders, major depressive disorder, and posttraumatic stress disorder. Substance use was assessed at weekly visits, using a calendar technique ([@R46]), and supplemented by a urine drug screen. Pain was assessed using the Brief Pain Inventory-Short Form ([@R20]) at baseline and monthly thereafter. Withdrawal was measured with the Clinical Opioid Withdrawal Scale ([@R51]).

The main outcome measure was the percentage of participants who were "successful" in the second phase, comparing those who received SMM alone versus those who received SMM + ODC. Success in Phase 2 was defined as urine-confirmed abstinence in ≥3 of the final 4 weeks of bup-nx stabilization (weeks 9--12), including week 12. "Success" in Phase 1 was defined as completing all 12 weeks of Phase 1, opioid use on \<4 days in a month, no 2 consecutive opioid-positive urine screens, and no additional formal substance use disorder treatment (mutual-help groups such as Narcotics Anonymous were allowed).

2.5.. Treatments {#S11}
----------------

All participants were inducted as outpatients onto sublingual bup-nx and were stabilized on allowable doses ranging from 8 to 32 mg per day. In Phase 1, the medication was tapered in weeks 3 and 4; in Phase 2, the taper occurred in weeks 13--16. All participants also received manual-based SMM ([@R10]). This consisted of an initial 45--60 min visit and subsequent weekly 15--20 min with a buprenorphine-certified physician, who reviewed the impact of medication, side effects, and adherence; recommended abstinence, and encouraged attendance at mutual-help groups such as Narcotics Anonymous. Half of the participants also received individual manual-based ODC ([@R35]), delivered by a trained substance use disorder or mental health professional; ODC sessions, 45--60 min long, were delivered at the same treatment sites and, when possible, linked to medical management visits. ODC covered standard relapse prevention topics: recommendation for abstinence, encouragement to attend mutual-help groups, and methods to deal with interpersonal relationships and risky situations.

3.. Results {#S12}
===========

3.1.. Primary outcome results {#S13}
-----------------------------

In Phase 1, i.e., the 4-week taper, only 43 of the 653 study participants (7%) were successful, In contrast, 49% of the 360 participants who entered phase 2 of the trial achieved successful outcomes while stabilized on bup-nx. At week 24 (8 weeks after completing the second taper), the success rate had dropped precipitously to 9%. Notably, the primary analysis showed no difference in successful outcome rates between those who did and those who did not receive ODC ([@R54]).

3.2.. Secondary analyses {#S14}
------------------------

### 3.2.1.. The role of pain {#S15}

Among the 42% of POATS participants who reported current chronic pain, spine (48%) and lower extremity (32%) pain were most common; the mean pain severity score was 4.4 on a 10-point scale, indicating moderate overall levels of pain. Eighty-three percent of patients with chronic pain reported that the primary reason for their first use of opioids was to relieve pain. Interestingly, when these 83% of pain patients were asked about their primary motivation for *current* opioid use, 57% reported now using opioids primarily to avoid withdrawal; only 23% reported using opioids at present to relieve pain. This finding demonstrates that the reason for initial use of a drug may differ from the reason for maintenance of use once one has developed a substance use disorder ([@R56]). When we examined the relationship between chronic pain and POATS treatment outcome, we found no significant difference in successful outcomes among those with and without chronic pain ([@R54]).

### 3.2.2.. Predictors of outcome {#S16}

We examined a variety of sociodemographic and clinical characteristics, to see which patient traits predicted successful outcomes in Phase 2 in the POATS population ([@R8]). Many of the findings were unsurprising; older patients had better outcomes, as did those who had never used heroin or had initially used opioids for pain rather than to get high. Using opioid analgesics via a route of administration for which it was not intended (e.g., snorting, crushing, chewing) was a particularly poor prognostic sign. Those who were seeking treatment for the first time fared better than those who had previously engaged in either formal opioid use disorder treatment or mutual-help group attendance. An interesting and somewhat unexpected finding was that those who had major depressive disorder had nearly twice the odds of achieving a successful outcome. Potential explanations for this finding include the potential antidepressant effects of buprenorphine in some patients ([@R4]; [@R34]) and the increased motivation to change one's life that a depressed patient may have. The finding regarding the good prognostic significance of major depressive disorder was corroborated in an analysis of patients with all psychiatric disorders, in which we found that the overall population of patients with psychiatric illness had better opioid use outcomes than patients without psychiatric illness ([@R15]).

### 3.2.3.. Do subgroups of prescription opioid dependent patients benefit from counseling? {#S17}

The fact that drug counseling did not improve outcome for the study population as a whole does not mean that certain patients or subgroups of patients might not benefit from counseling. Studies of alcohol dependence, for example, have shown that patients with certain genetic subtypes are more likely to respond to specific medications ([@R1]; [@R17]; [@R21]). We therefore examined the possibility that certain subgroups of POATS participants might benefit from counseling ([@R55]). We hypothesized that two factors might influence treatment response: severity of the disorder and session attendance. For many health disorders, more severely ill patients require more intensive treatment. Moreover, we posited that participants who attended counseling more often would benefit more from counseling than those who attended infrequently.

Severity was measured in three ways: (1) the Addiction Severity Index ([@R29]) drug composite score, (2) presence of chronic pain, and (3) lifetime history of heroin use at study entry. Adequate attendance was defined *a priori* as attending ≥60% of all offered visits. We found that among these variables, only a history of heroin use was associated with poorer outcomes. Patients with more severe problems, by any measure, did not have better outcomes when randomized to receive counseling. Similarly, among participants with adequate attendance, counseling did not improve outcome. However, the interaction of heroin use and attendance was significant; among patients with adequate attendance, those who had used heroin had significantly better outcomes (odds ratio 3.7, CI 1.1--11.8, p = 0.03) when assigned to SMM + ODC than when assigned to SMM alone (see [Fig. 1](#F1){ref-type="fig"}). No such outcome difference occurred in participants without a heroin use history. Thus, patients who had used heroin were able to achieve outcomes comparable to non-heroin users if they were offered counseling and attended regularly. The findings from this analysis are limited by the fact that there was no attention control, so it is possible that the treatment-adherent heroin users assigned to SMM + ODC benefited from the extra attention, not necessarily from the content of the counseling sessions. Moreover, the better outcomes among this population may have been a result of their high motivation, although that explanation is somewhat mitigated by the fact that similarly motivated study participants without a history of heroin use did not have better outcomes when assigned to SMM + ODC.

### 3.2.4.. The importance of early response to buprenorphine-naloxone treatment {#S18}

Early response to treatment can be an important predictor of later outcome, but this is not always the case; for example, a delayed response is common in antidepressant treatment ([@R52]). POATS represented the first opportunity to examine the prognostic importance of early response to buprenorphine in patients with prescription opioid dependence ([@R28]).

We therefore examined the positive and negative predictive values of early outcomes (see [Fig. 2](#F2){ref-type="fig"}). We found that abstaining from opioids in week 1 did not predict the likelihood of abstinence in weeks 9--12 at all: only 49% of those who abstained in week 1 also did so in weeks 9--12. Abstaining in both weeks 1 and 2 improved the positive predictive value somewhat, to 56%. Continuing to abstain in weeks 3 and 4 only marginally improved positive predictive value.

In contrast, opioid use in just the first week of bup-nx treatment had a negative predictive value of 80%, and use in weeks 1 and 2 was associated with a negative predictive value of 94%, meaning that the likelihood of opioid abstinence in weeks 9--12 among participants who used opioids in weeks 1 and 2 was only 6%. This analysis revealed the importance of early response to bup-nx treatment of prescription opioid dependence; in contrast to antidepressant treatment, patients are unlikely to respond later when they have not started off well. Although increasing the intensity of behavioral treatment was not possible in POATS, doing so in clinical practice (or, alternatively, switching to methadone or naltrexone) could help patients who struggle early in bup-nx treatment.

### 3.2.5.. The POATS long-term follow-up study {#S19}

POATS presented an important opportunity to examine long-term outcomes in this population in a naturalistic, exploratory study ([@R38]; [@R57]). Primary areas of interest in the follow-up study included opioid use outcomes, treatment participation, the course of chronic pain, and the initiation of risky new behaviors, specifically heroin use and drug injection.

The follow-up study consisted of three interviews, which took place 18, 30, and 42 months following initial randomization. Interviews lasted approximately 45--60 min and were all conducted over the telephone by research staff at McLean Hospital, Belmont, Massachusetts, where the study lead investigators were located. A total of 375 POATS participants agreed to enter the follow-up study. This number was limited to some degree by the fact that the follow-up study was not approved until near the end of the main trial; participants who had participated in and completed the study during its early phases were least likely to participate in the follow-up study, in large part because of the difficulty in locating them. Otherwise, the only differences between those who entered and those who did not enter the follow-up study were that follow-up participants were more likely to be female (44% vs. 35%, p \< 0.05) and to have a non-cocaine stimulant use disorder (3.5% vs. 0%, p \< 0.01), A total of 275 participants completed a month-18 interview; month 30 and 42 interviews were completed by 312 and 306 participants, respectively; retention was over 90%.

Follow-up results were generally encouraging. At month 42,32% of participants had abstained from opioids in the previous month and were not receiving agonist treatment; 29% had abstained from illicit opioids while receiving agonist therapy; 31% were using opioids and not receiving agonist therapy, and 8% were receiving agonist therapy and using illicit opioids. Given that all participants had entered POATS using either daily or nearly every day, this represented marked improvement. There was a clear decline in the rate of opioid dependence (excluding a diagnosis of opioid dependence on agonist therapy), from 16% to 12% to 8% at months 18, 30, and 42 respectively; by definition, all participants had a diagnosis of opioid dependence at study initiation. There was no compensatory increase in the use of other substances when prescription opioid use declined. Indeed, the use of cannabis, the most frequently used drug at baseline, declined from an average of 5 days in the month prior to study entry to 3 days per month at months 18, 30, and 42. A limitation of the long-term follow-up study was the relatively low follow-up rate; only 52% of main-trial participants entered the follow-up study. It is possible, then, that those participants who were doing well may have been more likely to enter the follow-up study. The inclusion of more non-cocaine stimulant users in the follow-up study than in the general sample (even though it was only 3.5% of the follow-up sample) may have influenced the rate of risk behaviors.

Approximately two-thirds of the patients in the follow-up study participated in some form of treatment during the follow up period. Buprenorphine maintenance was most common, with approximately one-third of participants receiving that treatment during each of the follow-up assessments; a similar number of participants attended mutual-help groups. Patients receiving agonist treatment were significantly more likely to be abstinent from illicit opioids. Indeed, 80% of participants receiving opioid agonist treatment at both months 18 and 42 had abstained from illicit opioids in the previous month, compared to abstinence rates of 37% and 50% among those not receiving agonist treatment at months 18 and 42, respectively. Notably, these abstinence rates for those receiving and for those not receiving agonist treatment were substantially higher than those achieved during the main trial.

Participants who had successful outcomes either in the taper phase (Phase 1) or the bup-nx stabilization phase (Phase 2) of the main trial were both more likely to have better outcomes at month 18 than those who did not achieve successful outcomes in the main trial. However, by month 42, those with and those without successful outcomes in the main trial had similar long-term outcomes. Indeed, the only predictor from the main trial of month-42 treatment outcome was the use of heroin before study entry: study participants who had ever used heroin before entering the trial had more than 3 times greater odds of having a diagnosis of opioid dependence at month 42 then those who had never used heroin.

Unfortunately, the follow-up study also revealed some worrisome trends, specifically the initiation of heroin use among participants who had never used it before study entry, and the initiation of drug injection. Ten percent of the participants in the follow-up study used heroin for the first time after study entry, all by month 30. Moreover, 10% of the follow-up sample reported intravenous injection of heroin at least 5 times in the previous year; any lifetime injection of heroin was an exclusion criterion for the POATS study. Thus, although the study outcomes were generally encouraging, some participants switched from prescription opioid use to riskier behaviors---a pattern that has become an increasing problem in recent years ([@R19]; [@R18]).

4.. Discussion {#S20}
==============

The POATS trial, the largest treatment study to date focusing on prescription opioid users, had several key results. (1) Similar to heroin users, the vast majority of prescription opioid users failed to achieve success after tapering off bup-nx, whereas about half of the patients achieved successful outcomes while maintained on bup-nx. (2) Good prognostic factors included never having used heroin, initial use of opioids to treat pain rather than to get high, and presence of major depressive disorder. (3) Patients who were randomized to receive additional opioid drug counseling (ODC) in addition to standard medical management did not have improved outcomes. This was generally borne out by subgroup analyses; only one subgroup showed a benefit from ODC---participants with a history of heroin use who also regularly attended the ODC sessions. (4) Failure of bup-nx treatment was predictable from early performance; among participants who used opioids during the first two weeks of bup-nx treatment, only 6% were abstinent in weeks 9--12 of treatment; this is consistent with other research with primarily heroin-dependent populations ([@R47]). (5) Forty-two months after the trial started, 61% of participants who entered the follow-up study had abstained from opioids in the previous month. A history of heroin use was the only predictor of (poor) month-42 outcomes.

Five years have elapsed since the main outcome paper of the POATS trial was published. In that time, a research group at the University of Vermont examined how best to conduct outpatient detoxification of prescription opioid dependent patients (N = 70) with bup-nx by randomizing participants to different durations (1 week, 2 weeks, or 4 weeks) of a bup-nx taper ([@R44]). Abstinence rates during the taper were 29%, 29%, and 63% for those receiving 1, 2, and 4 weeks of bup-nx, respectively; when patients were transitioned to oral naltrexone and followed through week 12, those who had undergone the 4-week taper continued to have higher abstinence rates. Further, the longer tapers were associated with milder withdrawal symptoms ([@R9]). One important reason for the better outcomes in the Vermont trial was the use of oral naltrexone for ongoing pharmacological support following the taper.

Much evidence supports the effectiveness of bup-nx for the treatment of opioid dependence ([@R27]; [@R50]); POATS supports this approach specifically in those dependent upon prescription opioids, both in the main trial and the follow-up study. [@R13] similarly found that participants randomized to maintenance on buprenorphine over the course of a 14-week trial had far better opioid use outcomes than did those randomized to receive a taper. However, neither these trials nor, to our knowledge, any studies that include patients dependent upon heroin, satisfactorily address the question of how long people should remain on maintenance buprenorphine therapy before they might have a good chance of tapering successfully if they desired to do so. Future studies of buprenorphine tapering should therefore focus not on the efficacy of tapering vs. maintenance, but rather on how to best taper buprenorphine for patients who are switching to naltrexone or who, for whatever reason, need to or want to stop buprenorphine treatment.

Several other studies have explored the utility of counseling in addition to bup-nx treatment. [@R11] randomized patients to either a longer duration (\~43 min) weekly counseling session or a briefer (\~23 min) weekly counseling session, both conditions on top of thrice-weekly bup-nx dispensing over 24 weeks in a primary care setting. They found that longer counseling did not improve the frequency of opioid-negative urines or retention in the study, although the study was limited by modest sample size with a substantial drop out rate. Later, this same group randomized HIV patients with opioid use disorder into either physician management every other week or weekly physician management plus a 45-min drug counseling and medication adherence session ([@R49]). Again, this additional intervention and frequency did not improve retention in the study, opioid-negative urines, or adherence with HIV medications.

[@R12] examined similar questions regarding cognitive behavioral therapy (CBT). Opioid dependent patients in a primary care setting were randomized to brief medical management alone or brief medical management with up to 12 weeks of CBT. Again, there was no difference in opioid-negative urines or retention in the study, either during or after the CBT. However, a secondary analysis of this study showed that patients dependent upon prescription opioids who received brief medical management plus CBT were more likely than those who received brief medical management alone to have better outcomes in terms of abstinence from all drugs; patients dependent upon heroin experienced no such benefit from CBT ([@R32]). [@R26] inquired whether adding CBT and/or contingency management (CM) improved outcomes on top of twice weekly medical management in a private practice-like setting. Over the course of 16 weeks of treatment, or at follow-up assessments up to 52 weeks after randomization, neither CBT, CM, nor the combination of CBT and CM improved opioid-negative urines, retention, or cravings.

Overall, for the most part, the above studies support the POATS result that counseling did not improve successful outcomes in opioid users treated with bup-nx. Some might see this result as arguing against the routine need for counseling in the context of bup-nx treatment in office-based practice. However, bup-nx treatment as it is actually offered in the community is not typically as comprehensive as the study's "standard" medical management, which included educational components, encouraged 12-step meetings and/or lifestyle changes, and discussed pain ([@R2]). It may thus have been difficult for the more intensive counseling to separate from the standard management. The intensity of medical management delivered in POATS and other such trials was greater than that delivered in many typical medical settings and may have been sufficient to produce effects equivalent to those of ODC. Thus definitive, conclusions about the utility of counseling may require more nuanced assessment of types and amounts of counseling interventions. It is important that any future research carefully controls the quality of standard medical management to reflect what is actually delivered in practice. A more comprehensive review of the role of counseling and other behavioral interventions in the context of bup-nx treatment is beyond the scope of this paper, but can be found elsewhere ([@R5]).

The results of POATS suggest support for an individualized approach to behavioral interventions in the context of bup-nx treatment of prescription opioid use disorders. The fact that some patients benefited from counseling (e.g., heroin users who attended sessions regularly) suggests that some patients would do well with just medical management and others should receive additional counseling. Moreover, because POATS also found that opioid use during the first two weeks of bup-nx treatment portended a poor prognosis ([@R28]), patients who do not stabilize within two weeks could be offered more intensive, individualized care.

Finally, there have been changes in the treatment of opioid use disorders during the past several years. Notably, extended-release injectable naltrexone has emerged as another effective tool for the pharmacologic treatment of opioid use disorders ([@R22]; [@R24]). Moreover, the treatment delivery system has gradually shifted toward increasing emphasis of treatment of opioid use disorders in primary care settings ([@R23]). With this combination of new challenges and new tools, the POATS trial should be seen as just one important step in our understanding of how to address the prescription opioid epidemic.
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